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The asymmetric unit of the title compound, C9H n N 3 03, 
consists of two crystallographically independent molecules. 
Both molecules are almost planar, with r.m.s. deviations of 
0.107 and 0.099 A. In the crystal, the two independent 
molecules form a dimer with an i?|(8) ring motif via N— 
H- ■ O hydrogen bonds. The dimers are further linked into a 
three-dimensional network by O— IT ■ O and N— H- ■ O 
hydrogen bonds. 

Related literature 

For applications of semicarbazone derivatives, see: Warren et 
al. (1977); Chandra & Gupta (2005); Jain et al. (2002); Pilgram 
(1978); Yogeeswari et al. (2004). For the synthesis, see: Vogel et 
al. (1978). For the stability of the temperature controller used 
in the data collection, see: Cosier & Glazer (1986). For 
hydrogen-bond motifs, see: Bernstein et al. (1995). 




Experimental 

Crystal data 

GJTnN^ 
M r = 209.21 
Orthorhombic, Pca2 i 
a = 13.8568 (3) A 



b = 5.0379 (1) A 
c = 26.8582 (5) A 
V = 1874.95 (7) A 3 
Z = 8 



Mo Ka radiation 
fi = 0.11 mm~' 

Data collection 

Bruker SMART APEXII CCD 
area-detector diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
T min = 0.939, r maI = 0.992 

Refinement 

R[F 2 > 2a(F 2 )} = 0.037 

wR(F 2 ) = 0.098 

S = 1.05 

3785 reflections 

305 parameters 

1 restraint 



Table 1 

Hydrogen-bond geometry (A, °). 



T = 100 K 

0.56 x 0.21 x 0.08 mm 



27088 measured reflections 
3785 independent reflections 
3477 reflections with I > 2a(l) 
R inl = 0.034 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.38 e A~ 3 

AA„i„ = -0.20 e A~ 3 



D-H-A 




D-H 


H-A 


D-A 


D-H-A 


02A-H20A- 


■02B 1 


0.86 (3) 


2.22 (3) 


2.9924 (18) 


149 (3) 


N2A-H2NA- 


■03B 


0.88 (3) 


2.03 (3) 


2.8966 (19) 


171 (3) 


N3A-H3NB- 


■03B" 


0.89 (3) 


2.10 (3) 


2.961 (2) 


165 (2) 


N2B-H2NB- 


■03A 


0.90 (3) 


2.00 (3) 


2.8812 (18) 


169 (2) 


N3B-H3ND- 


■03A ili 


0.86 (3) 


2.09 (3) 


2.9415 (19) 


172 (3) 


Symmetry codes: (i) — x - 


- 1, -y + 2, z - 


4;(ii)x + l 


-y + 2, z; (iii) x — \, 


-y + l,z. 



t Thomson Reuters ResearcherlD: A-3561-2009. 
§ Thomson Reuters ResearcherlD: A-5523-2009. 



Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 

HKF and CSY thank Universiti Sains Malaysia for the 
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Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: 1S2735). 
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Comment 

In organic chemistry, semicarbazone is a derivative of an aldehyde or ketone formed by condensation between a ketone 
or aldehyde and a semicarbazide. Semicarbazones find a large number of applications in the field of synthetic chemistry, 
such as in medicinal chemistry (Warren et al, 1977), organometallics (Chandra & Gupta, 2005), polymers (Jain et al, 
2002), and herbicides (Pilgram, 1978). 4-Sulphamoylphenyl semicarbazones were found to possess anti-convulsant activity 
(Yogeeswari et ah, 2004). Prompted by the diverse activities of semicarbazones, we have synthesized the title compound 
to study its crystal structure. 

The asymmetric unit of title compound consists of two crystallographically independent molecules, A and B (Fig. 1). Both 
molecules are almost planar with the maximum deviation of 0.3 177 (16) A at N3A for molecule A whereas 0. 1729 (12) A at 
03B for molecule B. The two independent molecules are interconnected by N2A — H2NA-03B and N2B — H2NB-03A 

hydrogen bonds (Fig. 1, Table 1) generating an R 2(8) ring motif (Bernstein et al, 1995). In the crystal structure, the 
molecules are further linked into a three-dimensional network (Fig. 2) by 02A — H20A-02B, N3A — H3NB-03B and 
N3B— H3ND 03A hydrogen bonds (Table 1). 

Experimental 

Semicarbazide hydrochloride (0.86 g, 7.70 mmol) and freshly re-crystallized sodium acetate (0.77 g, 9.40 mmol) were 
dissolved in water (10 ml) following a literature procedure (Vogel et al, 1978). The reaction mixture was stirred at room 
temperature for 10 minutes. To this, vanillin (1.1 g, 7.23 mmol) was added and the mixture was shaken well. A little alcohol 
was added to dissolve the turbidity. The mixture was shaken for a further 1 0 minutes and allowed to stand. The title compound 
crystallizes on standing for 6 h. The separated crystals were filtered, washed with cold water and re -crystallized from ethanol. 
Yield: 1.34 g, 88.74%. M.p;. 502-504 K (Vogel et al, 1978). 

Refinement 

N-bound and O-bound hydrogen atoms were located in a difference Fourier map and refined freely. The rest of the H atoms 
were positioned geometrically (C — H = 0.95 or 0.98 A) and refined using a riding model, with t/j S0 (H) = 1.2 or 1.5J/ e q(C). 
As there are not enough anomalous dispersion to determine the absolute configuration, 2799 Friedel pairs were merged 
before final refinement. 
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Figures 



Fig. 1. The molecular structure of the title compound, with atom labels and 50% probability 
ellipsoids for non-H atoms. Hydrogen bonds (dashed lines) are shown. 




Fig. 2. A packing diagram of the title compound viewed along the b axis, showing molecules 
linked into a three-dimensional network. Hydrogen bonds (dashed lines) are shown. 




(£)-2-(4-Hydroxy-3-methoxybenzylidene)hydrazinecarboxamide 



Crystal data 

C9H„N 3 03 
M r = 209.21 
Orthorhombic, Pca2\ 
Hall symbol: P 2c -2ac 
a = 13.8568 (3) A 
6 = 5.0379 (1) A 
c = 26.8582 (5) A 
V= 1874.95 (7) A 3 
Z=8 



^(000) = 880 

D x = 1.482 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 8792 reflections 

6 = 3.0-33.7° 

jj. = 0.11 mm 1 

T= 100 K 

Plate, colourless 

0.56 x 0.21 x 0.08 mm 



Data collection 



Bruker SMART APEXII CCD area-detector 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

cp and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
r min = 0.939, T max = 0.992 
27088 measured reflections 



3785 independent reflections 

3477 reflections with / > 2a(7) 
R int = 0.034 

©max = 33.8°, 0 m i n = 1.5° 

A = -21-»21 

£ = -7^7 
/ = -42^34 



Refinement 



Refinement on F 



Least-squares matrix: full 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
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R[F 2 > 2o(F 2 )] = 0.037 
wR(F 2 ) = 0.098 

S= 1.05 

3785 reflections 
305 parameters 
1 restraint 



Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 



w = V[a 2 (F 2 ) + (0.0558P) 2 - 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 

Apmax = 0.38 e A~ 3 
Ap m in = -0.20 e A~ 3 



0.2848P] 



Special details 

Experimental. The crystal was placed in the cold stream of an Oxford Cryosystems Cobra open-flow nitrogen cryostat (Cosier & 
Glazer, 1986) operating at 100.0 (1) K. 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > oiF 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


IT- *IU 


OlA 


0.36344 (8) 


1.9545 (3) 


0.42045 (5) 


0.0210 (2) 


02A 


0.17592 (9) 


1.9564 (2) 


0.43391 (5) 


0.0184 (2) 


H20A 


0.220 (2) 


2.071 (6) 


0.4406 (12) 


0.039 (8)* 


03A 


0.56955 (8) 


0.7961 (2) 


0.21626 (5) 


0.0197 (2) 


N1A 


0.42454 (10) 


1.2040 (3) 


0.29115 (5) 


0.0167 (2) 


N2A 


0.45328 (10) 


0.9953 (3) 


0.26135 (6) 


0.0176 (3) 


H2NA 


0.411 (2) 


0.885 (6) 


0.2484(11) 


0.034 (7)* 


N3A 


0.60407(11) 


1.1886 (3) 


0.25456 (6) 


0.0203 (3) 


H3NA 


0.581 (2) 


1.323 (6) 


0.2682 (12) 


0.041 (8)* 


H3NB 


0.6599 (18) 


1.207 (5) 


0.2389 (10) 


0.025 (6)* 


CIA 


0.35450 (11) 


1.5891 (3) 


0.36049 (6) 


0.0156 (3) 


H1A 


0.4220 


1.5897 


0.3544 


0.019* 


C2A 


0.31448 (10) 


1.7697 (3) 


0.39336 (6) 


0.0144 (3) 


C3A 


0.21404 (11) 


1.7756 (3) 


0.40168(6) 


0.0148 (3) 


C4A 


0.15552 (11) 


1.5929 (3) 


0.37808 (6) 


0.0173 (3) 


H4A 


0.0879 


1.5941 


0.3839 


0.021* 


C5A 


0.19573 (11) 


1.4062 (3) 


0.34560 (6) 


0.0170 (3) 


H5A 


0.1553 


1.2793 


0.3298 


0.020* 


C6A 


0.29452 (11) 


1.4047 (3) 


0.33624 (6) 


0.0152 (3) 


C7A 


0.33449 (12) 


1.2052 (3) 


0.30250 (6) 


0.0165 (3) 


H7A 


0.2931 


1.0740 


0.2887 


0.020* 
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C8B 


0.32466 (11) 


0.4926 (3) 


0.19051 (6) 


0.0152 (3) 


C9B 


0.43242 (11) 


-0.4943 (3) 


0.01562 (7) 


0.0192 (3) 


H9BA 


0.4123 


-0.6471 


-0.0044 


0.029* 
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0.3983 


-0.3351 
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0.029* 
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0.4170 


-0.5272 


0.0507 


0.029* 



Atomic displacement parameters (A 2 ) 





U u 


U 22 


C/ 33 


U 12 


u u 


u 23 


OlA 


0.0126 (5) 


0.0269 (6) 


0.0234 (6) 


-0.0001 (4) 


-0.0005 (4) 


-0.0095 (5) 


02A 


0.0139 (5) 


0.0211 (5) 


0.0201 (6) 


0.0010(4) 


0.0028 (4) 


-0.0038 (4) 


03A 


0.0163 (5) 


0.0177 (5) 


0.0250 (6) 


-0.0002 (4) 


0.0041 (4) 


-0.0053 (5) 


N1A 


0.0182 (6) 


0.0160 (5) 


0.0160 (6) 


0.0016(4) 


0.0019 (5) 


-0.0029 (4) 


N2A 


0.0147 (6) 


0.0173 (6) 


0.0209 (6) 


-0.0013 (4) 


0.0041 (5) 


-0.0056 (5) 


N3A 


0.0161 (6) 


0.0185 (6) 


0.0261 (7) 


-0.0022 (5) 


0.0036 (5) 


-0.0058 (5) 


CIA 


0.0130 (6) 


0.0177 (6) 


0.0161 (6) 


0.0014 (5) 


0.0011 (5) 


-0.0006 (5) 


C2A 


0.0117(6) 


0.0178 (6) 


0.0137 (6) 
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-0.0007 (5) 


0.0001 (5) 
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0.0133 (6) 


0.0167 (6) 
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0.0122 (6) 
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0.0000 (5) 
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0.0141 (6) 


0.0180 (6) 


0.0188 (7) 


-0.0004 (5) 


-0.0001 (5) 


-0.0012(5) 


C6A 


0.0148 (6) 


0.0161 (6) 


0.0146(6) 


0.0008 (5) 


0.0005 (5) 


0.0000 (5) 


C7A 


0.0167 (6) 


0.0172(6) 


0.0154 (6) 


0.0011 (5) 


0.0001 (5) 


-0.0012(5) 
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A AA10 fA\ 

U.UUUo p ) 


A AA/1 /; /^/1\ 

— U.UU40 pj 


MID 

JN lr> 


A A 1 £0 f£\ 

U.Uloo J 


A A1 £T /'CA 

U.UloZ p J 


A A 1 ^ /I /^/;\ 
U.U1 j4 p J 


A AA 1 A (A \ 
U.UU1U (4 J 


A AAT/1 fZ\ 

U.UUZ4 p ) 


A AAT7 fA\ 

— u.uuz / pj 


MIR 


A A1 AA 

U.U144 (0 J 


A A1 O 1 /CA 

U.Ulol p J 


A ATA/: //:\ 

u.uzuo p J 


A AA 1 1 (A\ 
U.UU1 1 [ft) 


U.UUJo p J 


A A AC Q /C\ 

u.uujy p J 


MID 


A A 1 (C\ 

U.Uloo (0 J 


A A1 O/C //C^ 

U.Uloo (0 J 


A ATCO /~7\ 

U.UZjo {/ ) 


A AA 1 O SC\ 

U.UUlo p J 


A AAT.T /C\ 

U.UU3Z p ) 


A AACC (Z\ 

U.UU J J p J 


pi D 


U.U13j (o J 


A A1 -7-7 
U.U1 / / (O) 


A A 1 C 1 \ 

U.U1M p J 


A AAA/Z 

U.UUUo p J 


A AAA-7 

u.uuu / pj 


— U.UUU j p J 


CZr> 


A A 1 T/; /^/;\ 
U.UIZO (0 J 


U.U1 3D p J 


A AK1 /'/iA 

U.U1M pj 


A AAA*7 fZ\ 

u.uuu / pj 


A AAA1 /'O 

u.uuui p ) 


A AAA/1 /'CA 

— U.UUU4 p J 




A A 1 /1A //C^ 

u.ui^y (o j 


A A 1 "7/1 //C^ 

U.U1 /4 pj 


U.U14J p J 


A AATO SC\ 

U.UUZo p J 


A AA 1 7 /C\ 

u.uui / pj 


A AA 1 1 

u.uuu p J 


C4B 


0.0135 (6) 


a md/c //^ 

0.0206 (6) 


A A 1 O 1 SH\ 

0.0181 (7) 


A AA 1 T /C\ 

U.UU13 (5) 


A AA 1 T 

U.UU1Z (D) 


A AA 1 A 

-0.0010 (5) 


C5B 


0.0151 (6) 


0.0190 (6) 


0.0167 (7) 


-0.0002 (5) 


0.0002 (5) 


-0.0005 (5) 


C6B 


0.0154 (6) 


0.0160 (6) 


0.0131 (6) 


0.0016(5) 


0.0009 (5) 


-0.0002 (5) 


C7B 


0.0164 (6) 


0.0166 (6) 


0.0140 (6) 


0.0000 (5) 


0.0005 (5) 


-0.0008 (5) 


C8B 


0.0151 (6) 


0.0153 (6) 


0.0152 (6) 


0.0011 (5) 


0.0014(5) 


0.0000 (5) 


C9B 


0.0139 (6) 


0.0232 (7) 


0.0206 (7) 


-0.0019(5) 


-0.0013 (5) 


-0.0009 (5) 



Geometric parameters (A, °) 



OlA — C2A 


1.3626(19) 


OIB — C2B 


1.3651 (18) 


OlA — C9A 


1.429 (2) 


OIB — C9B 


1.4370 (19) 


02A— C3A 


1.3630 (19) 


02B — C3B 


1.3717(19) 


02A— H20A 


0.86 (3) 


02B — HI OB 


0.83 (3) 


03A— C8A 


1.2458 (19) 


03B — C8B 


1.2511 (18) 


N1A— C7A 


1.285 (2) 


NIB— C7B 


1.290 (2) 


N1A— N2A 


1.3801 (19) 


NIB— N2B 


1.3772 (18) 


N2A— C8A 


1.368 (2) 


N2B — C8B 


1.3661 (19) 


N2A— H2NA 


0.88 (3) 


N2B— H2NB 


0.90 (3) 


N3A— C8A 


1.339 (2) 


N3B — C8B 


1.341 (2) 


N3A— H3NA 


0.83 (3) 


N3B— H3ND 


0.86 (3) 


N3A— H3NB 


0.89 (3) 


N3B— H3NC 


0.85 (3) 


CIA— C2A 


1.384 (2) 


C1B— C2B 


1.385 (2) 


CIA— C6A 


1.406(2) 


C1B— C6B 


1.411 (2) 


CIA— H1A 


0.9500 


C1B— H1B 


0.9500 


C2A— C3A 


1.410 (2) 


C2B— C3B 


1.410 (2) 


C3A— C4A 


1.381 (2) 


C3B— C4B 


1.380 (2) 


C4A— C5A 


1.399 (2) 


C4B— C5B 


1.395 (2) 


C4A— H4A 


0.9500 


C4B— H4B 


0.9500 


C5A— C6A 


1.392 (2) 


C5B— C6B 


1.393 (2) 


C5A— H5A 


0.9500 


C5B— H5B 


0.9500 


C6A— C7A 


1.462 (2) 


C6B— C7B 


1.457 (2) 


C7A— H7A 


0.9500 


C7B— H7B 


0.9500 


C9A— H9AA 


0.9800 


C9B— H9BA 


0.9800 


C9A— H9AB 


0.9800 


C9B— H9BB 


0.9800 


C9A— H9AC 


0.9800 


C9B— H9BC 


0.9800 


C2A— OlA— C9A 


117.26 (12) 


C2B— OIB— C9B 


117.40 (12) 


C3A— 02A— H20A 


108 (2) 


C3B— 02B— HI OB 


109.6 (19) 


C7A— N1A— N2A 


114.92(13) 


C7B— NIB— N2B 


114.11 (13) 
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\n A MOM A 

-JN2A — hlZJNA 


in 1 pi n\ 
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\n a I iimd 

-JN3A — hl3JNB 


lift n /1 *7\ 

iiv.y (i /) 


POO MID niMP 
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<J 1 B — CZB — C3B 
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113.0 / (13) 
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P -\ A pQ A 
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1ZU. /U (14) 


PID PIO PIO 

CIB — CZB — C3B 
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-C2A — C3A — C4A 


2.3 (2) 


CIB — C2B — C3B — C4B 


0.0 (2) 


02A- 


-C3A — C4A — C5A 


-179.16(15) 


02B — C3B — C4B — C5B 


177.80 (14) 


C2A- 


-C3A — C4A — C5A 


-0.9 (2) 


C2B — C3B — C4B — C5B 


-0.6 (2) 


C3A- 


-C4A — C5A — C6A 


-0.9 (2) 


C3B — C4B — C5B — C6B 


0.3 (2) 


C4A- 


-C5A— C6A— CIA 


1.3 (2) 


C4B — C5B — C6B — CIB 


0.7 (2) 
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C4A — C5 A — C6A — C / A 


1 ly.ib (15) 




C4B- 


— C5B — C6B — C /is 




— 1 /D.J / (14) 


/^T A 1 A /^/; A /^C A 

CZ A — C 1 A — Co A — C J A 


0.0 (2) 




CZB- 


/'II) / ' /. I ) prn 

— C 1 is — C6is — C5ts 




-1.3 (2) 


C2 A— C 1 A— C6 A— C7 A 


-177.99 (15) 




C2B- 


-C 1 B — C6B — C7B 




175.81 (14) 


N2A— N 1 A— C7 A— C6A 


176.29 (14) 




N2B- 


-NIB— C7B— C6B 




-175.18(14) 


C5 A— C6 A— C7 A— N 1 A 


176.93 (15) 




C5B- 


-C6B— C7B— NIB 




177.73 (15) 


C 1 A— C6 A— C7 A— N 1 A 


-5.1 (2) 




C1B- 


-C6B— C7B— NIB 




0.6 (2) 


N 1 A— N2A— C8A— 03A 


179.13 (15) 




N1B- 


— N2B — C8B — 03B 




-178.70 (15) 


Ml A "NTT A ro A Ml A 

JN 1A — JN/A — C8A — JN3A 


0.4 (2) 




XT 1 T3 

JN IB- 


\ttd pon \T"}D 

— SSZti — C8rs — Nors 




-0.3 (2) 


Hydrogen-bond geometry (A, °) 














D—H-A 




D—H 




H—A 


D-A 


D—H-A 


02A— H20A-02B' 




0.86 (3) 




2.22 (3) 


2.9924(18) 


149 (3) 


N2A — H2NA-03B 




0.88 (3) 




2.03 (3) 


2.8966 (19) 


171 (3) 


N3A— H3NB-03B" 




0.89 (3) 




2.10(3) 


2.961 (2) 


165 (2) 


N2B— H2NB-03A 




0.90 (3) 




2.00 (3) 


2.8812(18) 


169 (2) 


N3B— H3ND-03A"' 




0.86 (3) 




2.09 (3) 


2.9415 (19) 


172 (3) 


Symmetry codes: (i) -x+1, -y+2, z+1/2; (ii) x+1/2, -y+-2, z; (iii) x- 


-l/2,^+l,z. 
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